Aim: The aim of this study was to explore how secondary care pharmacist and nurse independent prescribers clinically reason when making prescribing decisions.
| INTRODUCTION
Independent prescribers are responsible for the clinical assessment of diagnosed or undiagnosed patients, including their clinical management and prescribing (Department of Health, 2006) . Like doctors, pharmacist and nurse independent prescribers in the UK have extensive prescribing rights but differ in professional background and experience. Literature on their prescribing practices report that they make clinically appropriate prescribing decisions (Baqir, Crehan, Murray, Campbell, & Copeland, 2015; Latter et al., 2012; Naughton et al., 2013) . However, there have been concerns over their history taking, the pharmacology knowledge of nurses and the clinical assessment and diagnostic skills of pharmacists (General Pharmaceutical Council, 2016; Latter et al., 2012; Lim, North, & Shaw, 2014; Naughton et al., 2013) . A central component to the task of prescribing is the process of reaching a clinically appropriate decision by clinically reasoning. All prescribers in the UK follow a single competency framework (Royal Pharmaceutical Society, 2016) . In addition, most of independent prescribing programmes offered by Higher Education Institutes are multidisciplinary. Despite differences in the professional background and experience between pharmacist and nurse independent prescribers, therefore, both professions receive homogenous prescribing training.
| Background
Non-medical prescribing in the UK began in 1998 when community nurses with the appropriate training were permitted to prescribe from a limited formulary (Courtenay, Griffiths, & Crown, 2010) . The formulary was extended in 2002 to allow registered nurses and midwives with the appropriate training to prescribe (Avery & Pringle, 2005 , Department of Health, 2006 . In 2003, legislation changes permitted registered nurses, midwives and pharmacists with the appropriate training to prescribe as supplementary prescribers (Department of Health, 2005) . This is a form of dependent prescribing where the supplementary prescriber is responsible for the continued care of a patient after they have been clinically assessed by a doctor or dentist. In 2006, independent non-medical prescribing rights were introduced allowing experienced pharmacists and nurses with appropriate prescribing qualifications to prescribe within their competence (Department of Health, 2006) . Independent prescribers have authority to prescribe any medicine for any medical condition within their competence (Department of Health, 2010a ,b, 2012 . To enter the independent prescribing programme, pharmacists are required to have at least 2 years postregistration experience and nurses 3 years postregistration experience, including 1 year in the clinical field, where they intend to prescribe (Department of Health, 2006) . Clinical reasoning is a central component of prescribers' competence and is defined as a "context-dependent way of thinking and decision-making in professional practice to guide practice actions" (Higgs, 2008) .
Research attempting to understand clinical reasoning began, using the Information Processing Theory (IPT) (Newell & Simon, 1972) , as the theoretical basis for the creation of clinical reasoning models. IPT, developed from cognitive psychology studies, characterizes the "normal" human thought process. IPT is a theoretical framework which demonstrates how information from the environment is stored in long-term memory, to be accessed during the process of reasoning (Newell & Simon, 1972) . Clinical reasoning literature has focused on two main concepts, the process involved in reaching a clinical decision and the measurement of the accuracy of the outcome of a final decision. This resulted in the creation of several clinical reasoning models (e.g. Hypothetico-Deductive reasoning, Bayesian Theory, Pattern Recognition, etc.) (Bartels, 2013; Coderre, Mandin, Harasym, & Fick, 2003; Norman, 2005) . However, at an early stage of understanding clinical reasoning, it was found that expert clinicians and medical students both used the same hypothetico-deductive method in problem-solving (Elstein, Shulman, & Sprafka, 1978; Neufeld, Norman, Feightner, & Barrows, 1981) .
Nonetheless, experts generated better hypotheses during clinical reasoning than novices (Barrows & Feltovich, 1987) . Studies then began to research the influence of memory (Patel & Groen, 1986) , mental representations and knowledge organization (Barrows & Feltovich, 1987; Bordage, Connell, Chang, Gecht, & Sinacore, 1997) , direction of reasoning (Arocha, Patel, & Patel, 1993) and accuracy in Why is this research or review needed?
• Pharmacist and nurse independent prescribers in the UK have extensive prescribing rights, but little is known about how they clinically reason to arrive at a clinical decision.
• Knowledge of pharmacist and nurse independent prescribers' clinical reasoning processes could contribute towards developing their clinical decisions to ensure patient safety.
What are the key findings?
• The clinical knowledge, experience, professional background, context and attitudes of independent prescribers in this study greatly influenced their clinical reasoning and decision-making.
• A distinct pattern was found in the process undertaken to reach a clinical decision, which is presented as a decision-making model.
How should the findings be used to influence policy/practice/research/education?
• The influences and clinical reasoning process of secondary care pharmacist and nurse independent prescribers can inform educators to train independent prescribers to develop their assessment, diagnostic and clinical reasoning skills.
decision-making to understand how healthcare professionals think.
More recent studies have focused on educational interventions to contribute towards promoting clinical reasoning (Ark, Brooks, & Eva, 2007; Harris, Boyce, & Ajjawi, 2011; Radomski & Russell, 2010; Stieger, Praschinger, Kletter, & Kainberger, 2011) . However, little research explores how non-medical prescribers clinically reason to arrive at a clinically appropriate decision (Mcintosh, Stewart, ForbesMckay, Mccaig, & Cunningham, 2016) . A study investigating prescribing decisions of general practitioners and nurse prescribers when prescribing antibiotics for children found both used pattern recognition followed by deductive reasoning (Horwood, Cabral, Hay, & Ingram, 2016) . Some prescribers reported clinical uncertainty and the prescribing of antibiotics without a clear clinical justification. As a result, previous experience, pharmacological knowledge, confidence and support are only some of the influences on clinical reasoning for non-medical prescribers (Horwood et al., 2016; Offredy, Kendall, & Goodman, 2008; Philp & Winfield, 2010; Rowbotham et al., 2012) .
Findings from this study could inform educators to train less experienced prescribers how to assess their expertise and use the information available to guide their decision-making. This study will also lead to further inquiries which may improve the process of diagnosis and prescribers' rationale.
| THE STUDY

| Aim
This study explored how pharmacist and nurse independent prescribers in secondary care clinically reason when addressing prescribing scenarios. Independent prescribers working in secondary care were chosen because they have ready access to medical records and laboratory results in practice. This is likely to reduce the barriers in prescribers' clinical reasoning to understand more clearly the process involved in decision-making.
| Design
A qualitative approach was used to understand how clinical decisions are made using IPT to interpret verbal data obtained from participants using a think-aloud methodology and semi-structured interviews (Ericsson & Simon, 1993) .
| Sampling and recruitment
Active pharmacist and nurse independent prescribers working in secondary care were recruited. The researcher defined "actively prescribing" as prescribing at least once a week. A survey link containing a letter of invitation and recruitment questionnaire, with an attached participant information sheet, was sent via email by the General Pharmaceutical Council (GPhC) and non-medical prescribing leads at various hospitals across the UK. The survey link was also circulated via Twitter, Facebook and LinkedIn. The recruitment questionnaire asked about prescribing specialty, the number of years registered as a prescriber and the number of years actively prescribing, the number of hours worked and the number and type of prescriptions issued as a prescriber. In addition, participants were also asked to choose up to three clinical therapeutic areas they felt sufficiently competent prescribing in. Purposive sampling of participants ensured a maximum variability sample of pharmacist and nurse independent prescribers, with different experience and specialist areas.
| Data collection
Data were collected between March -December 2015. To explore how participants made clinical decisions, a think-aloud methodology using verbal reports as data was used (Ericsson & Simon, 1980) , followed immediately by a semi-structured interview. In the think-aloud protocol technique, participants are asked to verbalize their thoughts out loud to understand their cognitive processes. Both were carried out face-to-face or over the phone. Participants consented, in writing, to the study after full explanation of what was involved. Those undertaking a phone interview gave verbal consent, followed by written consent after the interview took place. Participants who chose to be interviewed over the phone were emailed the clinical vignettes at the beginning of the phone call and asked not to look at them until the start of the interview. The think-aloud method is a form of cognitive interviewing, which uses phone interviews. Despite phone interviewing in think-aloud methods being relatively uncommon, it is thought to be more appropriate with participants with a higher level of education, due to their ability to articulate their thoughts more easily (Fowler, 1995; Noel, 2013) .
The think-aloud stage and interview were audio-recorded after informed consent was obtained. All data were transcribed verbatim.
| Ethical considerations
Potential participants were provided with a participant information sheet outlining details of the study and the opportunity to contact the researcher if they had any enquiries before committing to their ABUZOUR ET AL.
| 67 involvement. To ensure their self-determination to participate in the study was not influenced by the researcher, the risk of coercion was addressed by sending details of the study through gatekeepers, such as the GPhC and non-medical prescribing leads. Participants had to either contact the researcher directly or complete the survey to show interest in taking part in the study. Data were anonymized and safeguarded in compliance with University procedures. The study obtained ethical approval from a University research ethics committee.
| Data analysis
The computer software program NVivo 9 â was used to enable researchers to code, organize and analyse qualitative data. The use of computer software for qualitative data analysis assists the researcher in the systematic use of the complete evidence available to developing more explicit categories based on the data (Kelle, 2004) . Nevertheless, computer software for qualitative data analysis will only assist in the mechanical part of the analysis, but not the conceptual part. It is the organization data and codes that free the mind of the researcher to focus on the conceptual aspect of data analysis (Thompson, 2002) . The coding of data using software assisted in analysis through the basic retrieval of data that were considered similar. This allowed the researcher to interconnect categories emerging from the data using open and axial coding. Codes were continuously defined and refined in an iterative way as new data were analysed. The broader themes generated were compared with previously collected data using the constant-comparative method (Glaser & Strauss, 1965) . This included comparing different stages in a single interview, comparing interviews with similar participants and briefly comparing pharmacist and nurse interviews until data saturation was reached. Interpretation of the data was discussed in detail with both co-authors to ensure plausibility of analysis.
| Rigour and reliability
Prior to data collection, clinical vignettes were checked to ensure they are valid and medically correct by two doctors. An audit trail outlining the decisions made throughout the process of data collection and analysis was recorded to ensure consistency and dependability (Lincoln & Guba, 1985; Morrow, 2005) . Authors discussed coding and analysis of data as a method of debriefing and peer examination to check the plausibility of emerging themes and data interpretation (Robson, 1993) . In addition, they explicitly considered the impact of their professional backgrounds on the iterative data analysis (all authors are pharmacists; none are prescribers). Peer debriefing ensured that all authors agreed with the themes and the paths taken to arrive at those themes (Graneheim & Lundman, 2004) . In addition, the transcribed data allowed all authors to revisit the text to check emerging themes and ensure that they remained true to participants' accounts (Lincoln & Guba, 1985) .
| FINDINGS
Ten pharmacists and 11 nurse independent prescribers who work in secondary care participated in this study (Table 1) So from the history, I'm thinking so increased confusion, she doesn't obviously normally have a history of confusion if she lives at home with her husband, self-caring, so confusion is an indicator for sepsis and infection.
The increased urinary frequency, you would maybe think that she's probably got a UTI (Urinary Tract Infection) which is making her feel like this N6, Think-Aloud
Participants generating initial hypotheses were more likely to request further information to reach a more definitive hypothesis before deciding on the course of action. This is referred to in the decision-making model as the "case assessment" stage.
| Case assessment
Participants described how they would interact with patients, the multi-disciplinary team (MDT) and how they would use tools to assist in clinical assessment leading to the acceptation or rejection of the initial hypotheses generated.
Participants did not solely rely on information presented to them.
They described how they would involve the patient by taking their own extensive medical and drug history as well as reviewing the patients' signs and symptoms. Participants described many questions they would ask to inform their thought processes on understanding the patients' presentation. Many alluded to obtaining a more detailed medical history:
Case familiarisation
Generating initial hypotheses
Case assessment
Observable artefacts
Knowledge & experience
Final hypotheses
Decision-making F I G U R E 1 A decision-making model for pharmacist and nurse independent prescribers working in secondary care [Colour figure can be viewed at wileyonlinelibrary.com]
T A B L E 1 Participant demographics P (n) = Pharmacists; N (n) = Nurses; C/A/B = Chronic/Acute/Both prescriptions; IP = independent prescriber 
Think-Aloud
The description of how they would interact with patients also included conducting clinical assessments, which would include physical examination skills. Seven nurses stated that they would conduct physical examinations on the patient. Nurses were also more likely to describe interacting with patients more than pharmacists. Only two pharmacists, both prescribing in the specialty of nutrition, stated that they would physically examine patients. However, this either involved looking at the patient or searching for certain signs on the patient based on their specialty. On the other hand, five pharmacists who mentioned physical examination skills during the think-aloud stage stated they would not do this themselves. Pharmacists focused and relied on medical notes and patient's medicines when clinically reasoning more than nurses, who were keen to describe how they would directly involve the patient. Pharmacists expected to have other colleagues in the MDT performing such examinations and documenting this in the medical notes. One pharmacist described how she would "want to double-check whether she (the patient) has any tenderness of her flank or loin pain which may indicate an upper urinary tract infection, or pyelonephritis" (P9, Think-Aloud). However, on questioning whether she would undertake this abdominal examination herself, she stated that she "wouldn't feel comfortable doing that" (P9, Interview). Despite the expectation of members of the MDT to perform such examinations, the pharmacist described how she had not been taught how to undertake an abdominal examination in the independent prescribing programme and would have undertaken the clinical examination course if she intended to conduct physical examinations as part of her prescribing practice.
Participants liaised with the MDT to both discuss and obtain their opinions or to refer certain aspects of the patient's presentation or history to someone more specialized in the area:
I would hold the eye drops at the moment and speak to the ophthalmology colleagues to see if there are any other alternatives for her glaucoma.
N5, Think-Aloud
In other cases, participants lacked knowledge or skills in an area and therefore sought help from the MDT:
The blood gases: I'm not really up in blood gases so I would refer to somebody else to discuss blood gases. P5,
Think-Aloud
Much of the role of prescribers was dictated by their job role or that expected of them in a team. Although prescribers could prescribe independently, in some cases, this depended on whether the patient was "theirs" or "someone else's". Assessing cases resulted in the participant either reaching a relatively definitive hypothesis about the presenting complaint or deciding to refer the patient to a respective member of the MDT.
| Final hypotheses and decision-making
Decision-making occurred at all stages of the decision-making model, depending on the number of issues presented in each vignette. In this study, decision-making was defined as the decision to treat and, if applicable, prescribe. Prescribing included initiating, altering and removing medicines. Although independent prescribers are autonomous, the process of reaching a decision was not. Participants described how they used the MDT to discuss patient cases and consequently reach a treatment plan. Participants choosing to refer the case to others in the MDT decided this based on their clinical competence and confidence, familiarity with the clinical presentation, normal prescribing practice and the nature/severity of the presenting condition.
Participants viewed themselves as embodying two separate roles.
Those who chose to make decisions for the presented case acted as prescribers. On the other hand, those who chose to refer the case to a member of the MDT acted as advisors based on their profession of either nursing or pharmacy. In the example below, the participant is not familiar with naproxen and chooses only to advise due to her lack of confidence:
And if he wasn't finding it helpful I might suggest that they stop it, although I think that would be a decision that I would make a suggestion rather than actually doing it myself, because I'm not confident to know exactly how all that interacts N1, Think-Aloud However, this study explored how independent prescribers clinically reasoned and could not extrapolate current models taken from a different study sample.
Pharmacists and nurses began a process of cue acquisition as a means of synthesising information, to conceptualise and analyse the information provided by reflecting on their own knowledge and experience. The accuracy of decisions is proposed to be based on ability to master its content and not on strategies or thoroughness used to reach its content (Elstein & Schwarz, 2002) . This is more evident with studies that explore methods of problem-solving or diag- Like the hypothetico-deductive processing model, participants began generating initial hypotheses at an early stage, which guided the lines of inquiry during case assessment. Some participants used semantic qualifiers, which the author interpreted as participants conceptualising the cases to reflect meaning from the data. For example, "pain in lower back like electricity shooting down the right buttock" was later referred to as "neuropathic pain" (N1, Think-Aloud).
Semantic qualifiers are adverbs or adjectives that translate a collection of symptoms into syndromes or disease representations (illness scripts). These are "chunked" into the working memory to facilitate access to the information and make sense of the bigger picture during the assessment stage (Bordage et al., 1997) .
Participants undertook a thorough case assessment stage, which | 71 most appropriate treatment option. Elstein et al. (1978) and Barrows and Feltovich (1987) (Patel, Groen, & Norman, 1991) . They reflected on their knowledge and experience to make a final decision on whether to treat this patient or refer them. This was a highly metacognitive stage, as participants were seen to self-regulate their long-term memory to assess whether they felt competent and confident to treat or refer the patient. All independent prescribers should work within the limits of their competence (Department of Health, 2006), which resulted in participants viewing themselves with two separate roles of either a pharmacist/nurse, or as independent prescribers.
According to the IPT, metacognition reflects on one's long-term memory, which includes knowledge, experience and associated attitudes (Elstein et al., 1978) .
Studies report the need for improvement in pharmacists' undertaking of physical examination skills and diagnosis (Latter et al., 2011; Medical Education England, 2010) . In this study, some pharmacists stated that it is not part of their job role as independent prescribers, whilst others said they were not competent and comfortable undertaking this. This is consistent with previous work on pharmacists in Canada who reported that they were uncomfortable performing physical examinations on patients (42.9% of a sample of 28 pharmacists) or believed they do not need to perform physical examinations as they have access to this information from examinations conducted by other healthcare professionals (32.1%) (Barry, Mccarthy, Nelson, & Pearson, 2012) .
Pharmacists should be taught clinical examination skills relevant to their prescribing specialty as part of the indicative content of independent prescribing programmes (General Pharmaceutical Council). Therefore, pharmacists' reluctance to examine patients is a limiting factor for their clinical reasoning skills compared with other prescribers, such as nurses and doctors. However, in the UK it is considered good practice for nurses to be assessed as competent in undertaking a clinical assessment, diagnoses and history from patients, prior to commencing the independent prescribing programme (Department of Health, 2006) . This could explain why pharmacists report lacking confidence with such examinations. In addition, this could be attributed to the professional culture of pharmacy, where pharmacists report being unused to physical contact with patients, viewing themselves as experts in medicines, not diagnoses (Buckley, Grime, & Blenkinsopp, 2006) .
Gaining an understanding of what influences independent prescribers' decision-making can help educators to train prescribers how to challenge these influences. Despite this study being based around pharmacist and nurse independent prescribers working in secondary care in the UK, findings from this study could benefit the training of non-medical prescribers with similar prescribing rights outside of the UK. Expertise development (Bereiter & Scardamalia, 1993 ) is a useful method for independent prescribers to deliberately engage their knowledge, skills and attitude in areas that require development to improve the process of diagnosing and prescribing.
| Limitations
The think-aloud process in this study did not take place in a real-life setting and may not cover in-depth, contextual influences on clinical reasoning, such as having limited time for decision-making or an uncommunicative patient. In addition, reading and articulating thoughts aloud forces subjects to use a considerable amount of mental effort. The clinical vignettes were therefore basic, with enough information to allow participants to verbalise their thoughts with ease. In addition, allowing participants to choose the therapeutic areas meant they were addressing scenarios, where they perceived themselves to be competent, to focus on the process involved to reach decisions.
| CONCLUSION
This is the first study to explore how secondary care pharmacist and nurse independent prescribers make clinical decisions when provided with prescribing scenarios. This study shows that their clinical reasoning is a highly complex and dynamic process that is influenced by the knowledge, skills, attitudes and context where prescribing takes place. Although it does not examine the difference between expert and novice independent prescribers, it emphasises the importance of sound clinical knowledge grounded in experience and how it influences clinical reasoning. This model could inform the training of independent prescribers to become accurate problem solvers and continue making clinically appropriate decisions.
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